The contrasting influence of chronic nicotine intake on gastrin and gastric acid secretion.
The effects of chronic nicotine treatment on gastric acid secretion stimulated by subcutaneous injection of pentagastrin, as well as on serum gastrin levels and the stomach parietal cell population, were examined. Rats drank a solution of nicotine 25 micrograms/mL tap water for periods of 10, 30 or 45 days. Pentagastrin increased the gastric secretory volume and acid output in pylorus-ligated control animals that drank tap water. Animals given nicotine in their drinking water for 10, 30 or 45 days showed increased basal gastric secretion and acid output. Pentagastrin produced maximum stimulatory effects at lower dose levels of 50 micrograms/kg in the 10-day treatment group and 25 micrograms/kg in the 30- or 45-day treatment groups; however, the maximum responses to pentagastrin in all nicotine-treated batches were comparable to those of their corresponding controls. Serum gastrin levels remained unchanged from the 10th day of nicotine treatment, whereas the levels in the control animals continued to rise with age. Nicotine 25 micrograms/mL drinking water given for 10, 30 or 45 days caused no significant changes in the parietal cell population, mucosal surface area or mucosal thickness. These findings are consistent with the idea that chronic nicotine administration, for at least 10 days, will lead to increased muscarinic receptor sensitivity; basal acid secretion is consequently elevated, and this in turn may depress gastrin secretion.